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ABSTRACT

Analytics usually involves finding out past historical
knowledge to analysis potential trends. Atmospheric
phenomenon is that the state of the atmosphere at a given
time in terms of weather variables like precipitation, cloud
conditions, temperature, etc., the prevailing models use data
processing techniques to predict the precipitation. The most
disadvantage of those systems is that it doesn't offer associate
estimates of the expected precipitation. The system calculates
the average of values and perceives the state of the
atmosphere, which doesn't yield estimate results. This paper
represents a mathematical methodology referred to as
regression to predict the precipitation in varied districts in the
southern states of Bharat. The regression methodology is
changed to get the foremost optimum error proportion by
iterating and adding some proportion of error to the input
values. This methodology provides an associate estimate of
precipitation exploitation different atmospherical parameters
like average temperature and inclementness to predict the
precipitation. The regression is applied to the set of
knowledge and also the coefficients area unit accustomed
predict the precipitation supported the corresponding values
of the parameters. The most advantage of this model is that
this model estimates the precipitation supported the previous
correlation between the various atmospherical parameters.
Thus, associate estimate price of what the precipitation may
well be at a given period and place will be found simply.

Keywords— Linear regression, Machine learning, Predictive
modeling

1. INTRODUCTION

The application of science that predicts the condition of
atmosphere at any given state of time that is known as
forecasting. There’s a many various strategies to forecast.
Forecast notices ar vital as a result of they'll be wont to stop
destruction of life and surroundings. The forecasting strategies
utilized in the traditional time typically inexplicit pattern
recognition i.e., they typically place confidence in perceptive
patterns of events. As an example, it's found that the subsequent
day has brought truthful weather; if the preceding day sunset is
especially red. However, all of the predictions prove to not be
reliable. Here during this system we have a tendency to used
parameters like average temperature, inclementness to predict
the precipitation. The information set of a hundred years is
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taken for this project and also the enforced victimisation
Numerical strategies. forecasting system uses part parameters
like wetness, wind and temperature and forecast weather
supported preceding record, thus, this foretelling is additional
reliable. There are several application that this technique be
used like traffic, Agriculture, Marine, Forestry, Navy, and
Military etc. The coaching of the information is finished
employing a changed version of regression toward the mean
methodology. The error share between the particular and
expected is employed to enhance the coaching set and train the
information with the new inputs therefore, with the benefits this
methodology, we will forecast the outcomes until there's no
additional improvement within the error share. This
methodology may be wont to forecast the precipitation and
forestall the destruction caused by it to the life or property.

2. BACKGROUND

2.1 Linear regression

Simple regression is helpful for locating relationship
between two continuous variables. One is predictor or
independent variable and other is response or dependent
variable. It looks for applied math relationship but not settled
relationship. Relationship between two variables is said to be
deterministic if one variable can be accurately expressed by the
other.

In statistics, linear regression is a linear approach to modeling
the relationship between a scalar response (or dependent
variable) and one or more explanatory
variables (or independent variables). The case of one
explanatory variable is called simple linear regression. For
more than one explanatory variable, the process is
called multiple linear regression
The general equation for a linear regression is given as
Yi=Pol+ Pz +-+PpTip+ei =% Bte, i=1,...,n
Where y denotes the dependent variable (rainfall) and xi where
i=1,2,..,n, denotes the explanatory or independent variables and
is called the intercept. The general linear regression equation
used in this system is given as

Rainfall = (AvgTemp* X1) + (CloudCover* X2) +

Where X1, X2 represents the different coefficients for different
districts.
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2.2 Related work

Daniela Schiopu [1] and his team in his publication used SPSS
13.0 tool and forecasted temperature from data collected from
the Hong Kong Observatory website. They used factor analysis
technique in the SPSS tool to reduce the complexity in
calculations the temperature using correlation and regression.

Samuel and Raajalakshmi [2] used multiple linear regression to
predict the monsoon rainfall by using outgoing long wave
radiations, global temperatures and sunspots out of Tamil
Nadu. They collected data from 110 years from Indian
Meteorological department, Chennai

Paras and Sanjay [4] developed a forecasting model using
mathematical regression. The weather data is collected for a
period of 3 years and this model can predict max and min
temperatures for a period of 15 to 45 weeks into the future.

Goutami [5] used Multiple Linear Regression to estimate
average summer — monsoon rainfall on the data from 1871 to
1999. She analysed the monthly rainfall of Indian summer
monsoon months.

Kannan, Ramachandran and Prabhakaran [6] implemented
multiple linear regression and Karl Pearson coefficient. They
made a short — term forecast over a particular state. They used
fuzzy sets, neural networks to analyse the data.

Retius and Delson [7] developed a weighted multiple
regression model. They used combination of time series
analysis and regression to offer a powerful system for
predicting annual rainfall.

Timothy and Shukla [8] proposed the F-test and Screening
procedure. a cross-validation procedure is used first to screens
models out that are all likely to poorlyperform on independent
datasets, then the error of each model is compared with those
all other models to determine threshold of significance in error
variance.

Guhathakurta [11] used dynamic models on nonlinear equations
that atmospheric system governs. They implemented neural
networks with three layer that works on one input, one output
and one hidden layer. The network training is carried out till
mean square error of 0.0005 to 0.001.

Nikhil [12] proposed correlation and regression both linear and
multiple linear regression. He estimated the rainfall by
analyzing the atmospheric factors like precipitation, vapour
pressure, average temperature and cloud cover.

2.3 Data collection

The data necessary for the system to predict rainfall are
previous year rainfall data, average temperature and cloud
cover over the particular area. The data is collected for a period
of 70 years i.e., from 1901 to 1970 for each month. This data is
then used to process in the system to predict the rainfall.

The atmospheric data is collected from the website
http://www.indiawaterportal.org/met_data/  published by
Arghyam initiative. In this the data for various parameters and
states is collected to train the system. The data is collected from
the user regarding the state, district, and the year and month
which he wants to predict the rainfall. This data is used to
formulate the equation for predicting the rainfall by calculating
the average temperature and cloud cover at that particular area.
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3. METHODOLOGY

We use a modified version of Linear Regression to perform the

prediction of rainfall in our system. The process of this method

is explained in this following steps

() The input data sets are examined. The input data of training
set is obtained from 1901 to 2002 for each month to perform
the proposed system and check the method.

(b) The training and test data are formed from the input data
sets. The training set contains the average temperature,
rainfall and cloud cover from 1901 to 1970 from the input
data sets. The proposed method is applied on this training
sets. The test data contains the data from 1971 to 2002 on
which the testing of model is done.

(c) The linear regression is applied on the training data sets and
the rainfall is forecasted using the rainfall in training data as
dependent variable and average temperature and cloud cover
as independent variables.

(d) The error percentage is now calculated by subtracting the
predicted value from the actual value and multiplying it with
100 to get percentage.

(e) The error percentage, we add a certain percentage of error

percentage to the input training set and repeat the steps 3

and 4 till there is no further increase in the error. The

iterative steps that need to be followed are given by

Add 20 percent of error percentage to the input training

rainfall value and now these values are used in the linear

regression method to train i.e., steps 3 and 4 is executed.

o If the results obtained are not satisfied, we can repeat the
step 3, 4, 5 till the point where by adding the error
percentage there will be no improvement in the predicted
rainfall.

e We can try the above step by increasing the error percentage
value that is added to the training set, i.e., say we are not
satisfied with the error percentage after the first iteration, so
we can increase the error percentage that is added in the
next iteration to 40 % and increase so on..

e In the above steps the coefficients of the independent
variables in the linear regression keep on changing.

(f) The latest updated coefficients to forecast the test data and
this produces the most accurate forecast values.

Input data sets

l

Divide into Training
and Testing sets

Add the error value to
training input set
Linear Regression is applied
on Training set

!

Calculate Difference between
actual and Predicted

l

Calculate Error
Percentage

!

If error
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l Yes

Forecast rainfall

Repeat this step till there is no
further decrease in error
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error
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Fig. 1: System architecture
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Table 1: Input training data sheet of Krishna district

August month
Rainfall

Cloud
Cover

Year Average

Temperature

1901 120.387 27.88 70.716

1966 126.49 69.242

1967 90.936 71.668

1968 28.831 69.242

1969 90.497 69.799

1970 198.853 71.421

The input data is used to compare the state and district along
with month and year, so that the right coefficients are used to
perform the forecast, i.e., the values are used in calculating the
rainfall. The system automatically find the relative coefficients
based on the user input of state, district, year and month. And
performs the necessary calculations and provide the forecast
values in the output page.

4. EXPERIMENTAL RESULTS

The following is the experimental usage of the system
proposed. The experiment is carried out on the Andhra Pradesh
State — Krishna District. The data is collected for every district
for a period of 102 years from 1901 to 2002 for all the months
i.e., from January to December. The training is done using the
data from these years. There are four columns in the input year,
rainfall, average temperature, cloud cover. The rainfall is taken
as dependent variable as it the variable that we are trying to
predict, the average temperature and cloud cover are the
independent variables that are used to predict the rainfall over
the future. The example sample input data is shown in the table
1, which is used as training data set and perform linear
regression on it.

Table 2: Details of new values of regression parameters

changing
Average Cloud Constant
Temperature Cover Value
Coefficient Coefficient
First -53.378 0.647 1584.936
Iteration
Final -52.785 0.598 1604.693
Iteration
Times 5 5 5
Performed

In order to obtain the average temperature and cloud cover
value of future time period the linear regression is applied to
average temperature and year to obtain the equation to calculate
the average temperature, similarly for the cloud cover. The
following results are obtained after the fifth iteration.

Table 3: Forecast result

Actual Fh:St Fil?al Error
Year . Predicted | Predicted

Rainfall % 5 Percent

Value Rainfall

1973 | 146.344 | 133.811857 | 136.869892 6.47
1974 | 122.028 | 118.990924 | 122.453906 -0.34
1975 96.152 125.195051 | 128.491728 -33.63
1976 | 176.213 | 168.273058 | 171.229017 2.82
1977 | 150.176 | 159.603798 | 162.478115 -8.19

The average error percentage of the above test is around 7%,
the negative sign indicates that the error is decreased overall.

5. CONCLUSIONS
Rainfall is the major cause for many of the natural disasters like
flash floods, droughts, tsunamis. So in order to prevent these
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natural calamities, we should be able to predict the cause of the
source. The proposed system can be used to estimate the
rainfall over the required period so that the respective
authorities can take precautions to prevent the loss of life and
property. The proposed system uses modified linear regression
approach to predict the rainfall that has less error percentage
than compared to most data mining techniques like clustering,
back propagation which provides the generalized values rather
than estimate values. This data is used to perform the necessary
calculations to predict the rainfall from average temperature
and cloud cover of that particular district. We may improve this
system further using multiple regression which can take
multiple months at a time as input and just forming a single
equation which leads nearer to an accurate rainfall predicted.
The proposed approach may also be used in other applications
like, in schools to predict the average marks of their students, in
sports to predict the scores or winning teams based on their
previous performance, in enterprises to estimate their profits.
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